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(54) HIGHLY EFFICIENT WHITE LIGHT-EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the probability 
of the critical angle incidence of rays, to avoid the 
shielding of light of an electrode by a flip-chip system, 
and to increase the emission efficiency of a while light- 
emitting diode using a submount that is made of a 
material having a high heat transfer rate. 
SOLUTION: A transparent substrate that includes a 
submount having a light-emitting diode chip, a 
transparent substrate, a transparent ohmic electrode, a 
reflection mirror, a contact electrode, and a conductive 
wire and has a rough surface is arranged on the first 
surface of the diode chip, the transparent ohmic 
electrode is arranged on the second surface of the diode 
chip, the reflection film is formed on the transparent 

ohmic electrode, the diode chip is arranged on the submount with a high heat transfer 
property via the contact electrode and the solder paste, and a fluorescent resin body that 
absorbs one portion of rays and changes white light to visible rays while emitting rays with 
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complementary color is provided at the upper portion of the diode chip. 
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I 

h 4 v ? t <d m \z mzmw a y 2 ^a zftft $ 
mz&mfc%m\z&mt<ti. cntm%mz\mr%m 
mim 2 5BKESsn*a§ 2 &graB£. 

-5, *fc<£t>2#»±<0i*«««:WU WEBft^-f 

mzmi&Mmm££tiiz#fc?zi5<z>mmm»t<D 

J9Ei8WS«±K:EB$ft. m»SB563t^-f ^-K^-y^ 

mzm2%m\z&mznz>mw*--$ y v*m®t* 
mz&w*-^ y ?w.&<D-ffiWM£2nz>&o\zffitz 

«jgB#4fejRRW«icEe$n, gaESw^-s^sa 

ttBB 2 a® kebs n*B 2 »tt«B£. 

inefR 1 &ftbma <h ^ibss 2 ttftraa t *n*n»*s* 

7tt\z «fc 0 ttCSB**^ *- 7£BB*l**tf 
iujiB^ 1 »»««<!: CtHC»«?"r**©ttC*««t© 

ra. ^j:t;wiB®2ttttttstc:ti^»rt?-4-*ffl*<offl 
E««K£©rai::*n*n*MSu Htj§B6^a£miiB& 

fflE89iBK±l::EfiS*K WEB**^*-^?:/ 

[a*JB3 ) 7 U-EBlcJ: 
B1SB&. »2«B£«:rr*»aW r *f*-K*-v7 



(2) M2 0 0 1 -2 1 7 4 6 7 

2 

t* 

tt£!KlSB£EB2n. B^BBSfrTSBW** 

IJE»2*BKES2ft*»9]*--£';/£«B£. 
IMeaW*-5y^*BHBB*n, BB5B*^-f*- 

"ME^RRWiRtfifian, zntBscwicsarraB 

lttttBB*. 
/o l&GB 2 3BKES£ftsa5 2 IftttttBJ:* 

nee 1 mnrntrnvm 2 ttiwBfc******** 

6, '>£< £fc2*«±0S«*€:«U »BR**W 
*-K^?:/£BB£tfStf:/^>^ 

HK ^J:tfBB*2»j»BBi:-nt»*T*te*©W 

ffiE»l»ffil::EB£ft. ftt^BS:Wr*3S93Sfi 
ffiE»2a®l::EB$ft*»E*--5s'^a<!:. 

^^t©BJCMgBa9i*-5y^m««:^fiE$l3-4#^ 
MB»*BRBBI-BBSn, ItBSW-S-^ti 
&&IB3! 2 ^® ICEB2 n*fl 2 ttMBS £ . 

iiiBS 1 t^«ma £tte« 2 aaifc«aic-tn-eti»(6-r 

7te\z* 0 BEBX*^ *- * y*BBS*«»^ 

40 BEWi»««atcn«c#*K-r«*«)i»E»«Bt«) 

B % *J:i;BE*2*l!k««tcniCjt«-r***©B 
E«B«i:<oraiC-?-n-Pn^«L. *9E&«B£Bii£& 

B3ES^Sffi±^EB^n, mm^ty^^-^^yy 9 

[B*JH5] JiBB**^*-!^^*. tffcR* 
50 4©ir»-rn3W:E«©*j»»aftK3ty'f*-H. 
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3 

£ d £ <fcT*iM#ffi 1 4 (7) ^1"n*v|ifflK© 

0. Uoi-1. 0/zmT&£C£££-&£-f £ii*Il 
[«#S8] ±E»l>«K»4, «MW&eflfiiiB**tf 

t>fl!)-e&*c t *»fsfr*»*« 1 ns4 o^-rn* 
icE«®K»*sfcR«^*-- 

[M3R3H9) ±Efti^ffi<0-tlc, aJ3t*«:W«>*fc 
[IM10] iEMEm «3cfctf7.nV5 = 

0 a <o urn^T^ a z. t 1 1 a ff 1 t> < 

[H«« i i ) ±ie-*7vo > h Ke»»»&* 
tj *>©T*a c t*»«t-r*ii*a i »S4 ©t»rn 

*KE«©*»»efi*#y<*-F. 
»*112] ±Etf7-7*>H4, AI^n> 

[»*ai3i ±e*4/u£'<-* M4, 

(M*fll 4] ±E-y-^ , >>h^*iS$n**y7 r 

- K7U— A<oiajt^n-?neBsn, 

581** 1 * L < tt 2 fcE«®*»*efi5fi«^*f *- 
K. 

[»#JB15] ±!22*OU-hm £*5J:tf7JU 
5'zi^A*^a«SnSfe<0T**Clt€:^«t1"*gS 
1 4 K:E«©«»»fifi»*^ Ho 

[M*B16] ±Elt7vO>M4, ^lMt»2 
3Effi£WU 2*<D±ge^m«l^ifEli-yvO>-h«)^ 

1 &Mfr bii«3 LT WEtf 0 > h 2 ^ffiKSa 

' *» l t> t < 14 2 lcE»&iS«*Gfe5S)fc* r 'f *- 
K. 

M!*«1 7] ±EI^KRWHtt. ±E89§*-H 

&mt-rz>m#m 2 1> l < 144 ££«4>ffi3k«&&&% 



(3) «■ 200 1 -217467 

[■Mi 1 s ] ±esarr*X9Mtt 1 nwfctfXT 

i6ft>?^a^^A*^ft:*y;W-^cfc0aRSn*t)© 

-e**ctft»«fc-r«M*JHi 7icE«©ss»*ata 

M#B19] ±E«JH«r*3t*BHi, 7 7*M-> 
OA\ 77^^y^A, nSfcSr-f *ffc7^5 

-oA^e»^*w-^«fcoa«$n*t>o-c**ct 

*»*t-r*«*ai 7«cE«©K»»fift585«^* 
/0 - K. 

[0 0 0 1] 
[0 0 0 2] 

[ft&co&ftj] RJt^-f*- HILight Emitting Diode. 
LED) Ji, pffl**#tnffl**#€r»fta-i*'T^6* 

20 T» p»**#©jEai:nffl*»#©«^*P n»*« 
(pn Junction) jfi5a^T«^$1*-*c:tTR3t-r*. t 

x*;i^-icg&£-£> ^©leaa*^*^ 

[0 0 0 3] ^LT^H, SftSE*^*- H©«H6'b 

a. ait, affift^fcxattadaicjisftwwKWE 

P 0 9 3 6 6.8 2 ^C^^^^OSfe^^W K 

K^y;/1 0 2«, »*B*±lPl#t. M104^T 
IMICUT, "J-K7U-M 1 2O^«y7 P ^»CBA0# 

kwi 0 8W{$m2ti%t^om&%G?z>. ^-tr, 

•feU OA (Cerium, C e) 'CftSSnfc'f 7 h l J OA- 7 
40 J^-^A-*'-^7 h (Yttrium Aluminum Garnet. Y 
AG) *»3t«3&«fffeJg)|ty<*-K^y^l 0 211=1 

[0 0 0 4] 02 C^TOte. KTffi^ X«»« ^ttlC 
<fc*@ISl#*lF*W0 9 8/34 2 8 5^0). 7'Jy^ 
^ytFlip Chip, F/C)*StJ:«#eSSJEy-f*- 

F 2 0 0 14. 2 1 2 £±rS]£IC. 

io f^^^nr^o. tfc. W3&'i*'-Y*v-fi 1 6^ 
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5 

pW,&2 0 4 a£nm*S2 0 4 b\*. ^-itu^y? 
(Au Micro Bump) 2 14a, 2 14b^l, *>'J3> 
«2 02Onil2 0 6 a(!:2 0 6 bKSffiSnT^ 
3. COy'j3>«2 0 2H U- 0 8 IZ 

tu-k«2 i o^tfsn, »aict-jn« wan * 

[0 0 0 5] 

F ic^ffl $ nt K * »fe JB3t ^ F y 
SgJeaff^ffiT**^*, JBrr<Ott»J(Snell's Law) 
fr«E>, B^^^siir 1 (n?/ni) , ZZL\Z* n2, ni 

3. 4, nz=l. 5T'feO, e t = 27° <hT&<5. -tl 

n-««*<l^l^(cai3fc®tC#ftLfc<!:UT s b, 

[0 0 0 6] ±£Lfc»fi5eft^-f tf-Fa^SR 

fit*, f fe^3t^ t- Hf 7 '> 'J 3 >^±l:l!i 0 

yv^>h (Submount) £LT, ftSSffl 

[0 0 0 7] ±SRJB»CK*T, *5S9Hi. 58fty-f * 
[0 0 0 8] *JBW©aft»*^-f*-H©«a 

u a*wtefi«*^*-F©us^*€rt±si*- 

[0 0 0 9] $b(I. SGeifcWmKJ:*-* 
[0 0 101 

n*jaiic*^s5gfj<os5a¥efi«5e^*-F 

Bl^@lCS§$n, ttl>5ffi£Wr*a9M« 



(4) 2001-217467 

6 

jSEHKKEBsn, dntaattKttarasittftfe 

a®£. »2»IBlcEB$ft*a52tttt«ffi£. $ H£ 

jib««i:«2»«ittSt-tn*n»«T*» 

2*^±<0«*a**U 5eX5^f*-F^?:/«B 

^^ityv^>h(h> si«*«a£;:nK»*t* 
xwmmm&tom, *«fctf»2»tttta£cnfc*r 

[ooii] ^fc, si*ja2fc:^3&^»w©a5a*efi 
jH*-F*y7t* mimmiz&mzn. ansa* 

taw*-5y^«atEBsn. Efty-f^-F^* 
^i«)nnKaw*-5-y^M**a**4#*fliR» 

BSns»2«tt««t. £lttJHftB££2&ttMI 
«BS«H'^TO>Ft. «l*l*««tctlfc»rti: 

-r*#<o*«a£©ra. *j:txm2«««ffii:cnic» 

6<5o 

[0 0 12] »**3fc^*»MO»»*fife 
»*^*-Ftt. 7U-EB£J:0¥ffi&93ffiKBS: 

^$n, a^issrwrsawxfit. k2*S£eb 
$n*a^3j"-5y^«at, iwt-sy^sitfi 
B2n, 5B3ty<*-F^y^©rocaw3f-sy^ 

£EB3ft3SS2«««a£. Sl»ilMB&M2tttt 

aaic^ft-fnafc-r*. '>&<^ ; b2*«±<o»«a 

hi. &ii&i&mst£tazttfc?&i5<Dmn»t<D 
ra. ^<ttf* 2 tt«««tcnic»rt?-r 
iop^c^n^'n^L, =&aa^&^maicamwjc 

E^$n. jgje^^-F^^^tta-rsa^WBft 

50 ( 0 0 1 3) ■**4lc*n^*»W©SjM5fifi 
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7 

565t *~ H ^ y 7^ ©IBHcaW*- 5 ? *«a*tf 

w^-a y * «s©-fflt««wjc»a-r i &ft« 

«t, »2*ffiJwEB$n**2«*«St, 

«a<fc»2tt««aK*n^n#jE;T*. 2 

*JEA±<D»«a&*U 7U?7^?*#5tK:J:D»3fc 
$'<*-F^y7 r £«B3^tf:/^>K<i:* Sltt 

tttt«s <h c nic aigr * te* <t © ra ic^n-e 

iS^^X-^ht. a«S«±KEBSn, 58* 
[0 0 14] SI*Jl5lC*^*«Wtt, M*4il73rS4 

[00153 ssic, «*«6»:^4*wi m#m 

4$^T, aW*«©lilri*ffi©Gfldb«*^ 0. Uia- 
1. OumT^^C^^^mii-r^- 

[0017] gsfc. m#m8\zfrfrz>&w\z. mxmi 
nm 4 (0^m*McB«©j95^afe5g3ty< f k 

[0 0 18] M#9!9K*>£>*$HI!tt. 81**1 

7!?s 4 ooi-r n^^ge«©i«»j2pe feR*^ f k 

[0019] mntmi oic^^Kna. a** 
1 1> l < « 3 icEiRoaa*efe»«^-f fic^h 

[0 0 2 0] n*«l llc*^*3691li. »*« 

leaser. v7w>htfi* isiBSkttn^tshorh 
[0021] mxmi 2ic^4j8Wi, a*« 



(5) ffl2 0 0 1 - 2 1 7 46 7 

1 lcBaosaMfiR**^*-^*^ ^ 

[0 0 2 2] *fc, gf**l 3IC*^4569J», »** 

/o [0 0 2 3] ^ at** i 4 Kd^ajgwa, a** 
hl<h2 tB«o*a*efe»*^-f *- f km> 
x, ^■7^>h^K«$n**yP r &«r-rsu-i : 7 

U-A£, 2^0^^<b^f2 , J-K7U-A0r B 1tC^ 

n^nBg^n, pg#£«»«ic»ifrr*fca<&2*<D 
[0024] £tz. ntjmis\zfrfr*ftm\t. m%m 

14fcB«©»»*efi»** r -f*-Hfc*^T, 2* 
OU-F«*«, *^«fctf7JU5-^A^6a«$n*'b 

20 [0 0 2 5] |Ml 6 K*^*5g9Jtt. 

1 1> U < tt 2 icBaoSBWefeSfi*^ *- F KM> 

(Dmmm^^oy f &s # tx-y-y 

©»2*ffi^tta"r*ffl»©3»a»*^ 

[0026] a**i 7\zfrfr*%m\t* 

2 L < \t 4 JcBtt<OBa*efe»)£^ *- FfcSV* 

jo t, #*asMMAf« aw*-sy^aa±icaa©* 

aLT^bfc 5 b©"C**Ct*1#ai:T*. 

[0027] ^fc, n#jsi 8«c^«aatt, it** 

«t^^K^. H^{k7>^^e>. a 

fttu^A, ~mtm>. afcswn-OAfrfcfc* 

[0 0 2 8] Sfc, ^S*Jll 9tC^*f8Wtt* sl*^ 
1 7JCB«0*j»*afe5e*^*-HlC^T. fiS 

[0 0 2 93 

BIT, *52W©**W«r. ^MS 

a*#abft^6Bat:Kwr*. 

»*^-f*-Hli, «l«ffi3 2 2i:a2*ffi3 2 4€: 
#-f*a>ty-f*-F^5r ^3 0 0^, tt^*ffi3 2 8 
€:«rt-*a9J*«3 0 2 RWKJh«3 2 6i. B9l 
50 t-5-;^««3 04^ £54^3 0 6,?:. SlttttS 
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7^>h3 1 0£, te/u£^-Xh3 1 2£> ifi3t*HB 
#3 2 0»*£trttrt*&fcoTlr>*. 
[0 0 3 0] B3*6*>**J:5K:. aSflg&3 0 2 
tt- 5fi*^*-Ff y^©»l^ffi3 2 2»lKS$n 
Tlr»*fc*, »91S«3 0 2 0tt^SB3 2 8 tt«£ffi 

1^3 0 4 tt»*^-f Kf - y 7©» 2II324 
\Z. KMK3 0 6ttB9M— 5y^«i3 0 4lCge{S$ 
nt^ftfcft. W-^7^iI3 0 4H E&tH3 

o 6t«*^-f *-K^^y3 o owic^a-r^ctt 

m 1 »ftWB 3 0 8 a 2 ftftfe«& 3 0 8 b 
fcL -tn-enR»K3 0 6 t*3t^-f=i--K^y^3 0 

8^-5 7^183 0 4^ £&HM3 0 6<^ 5§1& 
M1I3 0 8 a£££fc-frTp®«ffi£liftf. » 
2»flMMf3 0 8 b*nS!t«tW. 
[0 0 3 1 ] 8K^*-Ff7^*l8Wi3 
0 8 a «fctf« 2 ttitt«fi 3 0 8bH A h 

3 1 2&^LT-tn-enif^^>h3 1 O±0*tt» 

3 1 4i:iaficattsnT^5fc6. 

*r) m*&m\z&z> 

R^t-Hf7^3 0 0*«56-r4«»©R»*»* 

m&&3 0 2 0jfi^SiB3 2 8 ±\Zfcmfi±B (Anti-Re 
flection Coating, ARC) 3 2 6 €ttl?Tfe&t*. - 
0HL R8*R6±^3 2 6(1 At>SB3 2 8 
(Conformal) T£„ 

[0 0 3 2] »3t^<3j— H^^^3 0 0, V7^0> 
h3 1 0&tf*<Ote©SBiBfcL 'J-K7U-A3 1 6© 

**:/3 3 0rtK»ttsns. u-H83i8«, 

0)U-Ktt3 1 8 4)tm£LTft. & (Au) ^7Jl^-0 

[0 0 3 3] U-K7U-A3 1 6<Di3v73 3 Ol^tC 
tt. SXMB#3 2 0. EttlKit!K3 2 6. iIS«&3 
0 2, %^<^-Hf7/3 0 0, E:tf1J-7-7?>h 

«*y<*-H^yy3oo*«5e"r***«>3e©- 

[0 0 3 4] 1 1 l:/TLfci^&Sf*©fift5!*^* 



(6) ^2 0 0 1 - 2 1 7 46 7 

/0 

[0 0 3 5] *569]tt, 7'J7^y*«)B 

C, awa*3 0 2*JB*5 r -f*-K^yy3 0 0±t 
SE^bT. a93»S3 0 2 t*l«ffi3 2 2£»GS 

-tt, a^ffis 302 mtm<DMft<Dm*am 3 2 8 

70 KLT&£. iOa^*B3 2 8©iJS* 

tt^LTtt, w»ft:J:*^«»Jftiaia©*^ *fctt, 

7^-h , JVy^7^ - (Photo I i thography) BttitX-y? 

>#&mz&zmwm* ^l<«> ««8W2ft*st* 

Ji, «0. 1/100*61. 0/£B©RlJWfrBfc*SB"ea6. 
*-LT. »^«B3 2 8 0ttffltcR3tBftltlK3 2 6£E 

[0 0 3 6] 8W*-3 v£««3 0 4*»5B*y-f*- 
Hf7y©S2SB3 2 4l:fii$nw5©H Jfi3t 

W*- 5 v*««3 0 4 £tt*ttg£&*KttlR3 0 6 
0 4fcl6R**VO>*RM*3 0 6H &K*y*Jl, 

[0 0 3 7 ] S&8H3 0 »JC^*-H^y^3 

ooojuiii:. -tn«enEBSti*»itt*k«B3 0 8 

aiI2J|MiI3 0 8 bH SBt^*- H^y73 

t56*^*-H^y^B**Sa9i*-5y^«*3 
0 4^<t£A2i££t><aT*£>5o S»l«3 0 6tt^»^ 
y=Hf**Sft*fc«fr. XlttflMS3 0 8 a^BttttS 
HH3 0 BJLlztiFKt&Cttfi-C**. 
[0 0 3 8] SSfc, cne©«»««3 0 8 a. 3 0 

^-Xh3 1 2^^LTlS^-r^>Ct^T'#^ii^ 
l;, {JUX-Xh3 1 2 3&itt»UMM"-5'y*MI 
3 1 2lCilAT*wtt«fc*fflia©*{k*B<^i:^ 
^^)o S 1 SMi3 0 8 a i:*28IMi3 0 8 b 
tt, 2 IS, 2I^±W#l^bM$n, & 

»»3O6£tt£T4rtB0£»»«£LTfcL 
^-(Pt). (Ni) ttEtm^ *fz* 91E<0&& 

VmtlsTte. &(Au). ^(CuJ^if^ffl^^Ci^Te 
a. 

io [0039] a*oBX^-f h ^ >yn, A 
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u 

h (Ag Pas t e) X*W)t H * y 7* U - H 7 U - A 

h^lU/:X-Xh3 1 2l;:R£« 
A, £n£RJ6$^*-F**73 0 0tfr7^£>»* 
3 1 0EI<D»*»Ji:U fit), 7*)y-f?v7l5*fc& 
0, ^^-H?7^3 0 0^7»»h3 1 OCH 
*21*T^*. teA,£^-*h3 1 2©«fitlTlt 
■-AftftUuSn). «-«££(PbSn), a-a£&(AgS 

[0 0 4 0] *56W©1i-^0>h3 1 OWU !SJ»fe« 

^ity<^(Silicon Carbide, SiC), *ft7;US = 
9 A (Aluminum Nitride, A1NK KAMI'S -9 A (A I 
urainum Oxide, A I Ox), fc¥W*fflJfc£fc (Chenical 
Vapor Deposition, C VD) CfcoTJUtiEatlfcAX^ 

589JIC*3^TH, D"7-?V> h 3 1 0 fcttA/£'<— * h 
3 1 2A«teilStlT^6fc<), »7t^*-F^y^3 

oo#a«r*Bfc**sn*aa**, ^^^>h3 
i o^&ssatxA-rx^ewsn, fct, 

K©f&f£fra£BJ5 0mA^7 OmAlCtTiS 

[0 0 4 1 ] ^m^3 1 4te, 1^7+ (Plating), 
£fc*4. »«ftfB(Thin Film Technology) teZWfimz. 
£9, V7^V>h3 1 o±Jw»«$ns. *LT. $ 

1^3 14 X h3l2 £ Afffttt 

^ff&ilft. &(Au), &(Ag)fc££ffl^*>. 7 
* h'JV^77>f-l:, MM (Evaporation), M/? 

7s9V->WM (Screen Printing) ttgB*s 
?#-MNttt* (Planting) fc£©i»K£»£fc-fr. ■» 
m&3 1 4±fcliA/£'<— X WO^BIder Bump)£J& 
ft, WX£"C-X h 3 1 2 tt. p, n$m@ 

[0 0 4 2] ttA,£-*-X h 3 1 2 RttJB. 

<fc0t>ft2#m^b3#<Dli5£'h£<, JSSSIi. 5 

h3 12H -*-?-?0>h3 1 0±, Sfctt. Sfcft^-f 

^-Xh3 1 2^58*^*- Kf7^©P. nmtS± 



(7) ^2 0 0 1 -2 1 7 4 6 7 

72 

t»rit-r 5B*y-f*-K^^3 OOt^T 

?>h3 1 on, ft"#^is»rst*t*»&tt«*b 

-&(Alignnent)ttK©«Sffl^<3iO, fio, 7U?7 

[0 0 4 3] JWt^-f *-F^v73 0 0*S, 
3 0 2*±|fi]#»CUTttOWt&nTt^©T, l*A/£ 
/^-Xh3 1 2^yv^7>h3 1 0±.\Z$>Zt2. % 
%#<i 3r-H^y^3 0 0<Bp, nliOiil, Rtf* 
/0 7^>h3 1 OtfcM/fc^-XhS 1 2<Oftg£7'J 

ft^-f *-H*y^3 0 0(h^^O>h3 1 0 £0W0 
3 1 0£<80#tt<5:i££-£"f, t^T^^t- 

*a"r*#Ptffc^fc««K ■■©RIfrRtfKIJB**** 
Sfi, 3X h£fiT$1t* BiS 
*«*3i(wfT^il, SMj&fcggicfc* 

30 [0 0 4 4] 7>^S!*3t^^-H€:lt±-r*t»i, 
^fe^©^^^^T^^'1'^-H^-y7 p 3 0 OWt 
7^7^>h31 0*U— K7U-A3 1 6©*y^3 3 
0rt(c@^T^>o COB, SB*^*-H^y^3 0 0 

3 0 0©ffl3t*Btt- *y73 3O0iZ»J:0t>*>fc0 
tt<T**B^**. ^^>^^ U-KB3 1 8(CJ:0, 
1j-yvO>h3 1 0±O«tt»i: , J-H7U-A3 1 6 

40 Hi^3 2 0**7^3 2 O^IIft^^cb, 523t^-f 

t-Hf7^3 0 0^i:«n^ ^ffl 

[0 0 4 5] 1M^3 2 0*OMWH 5£3t^ 
-r^-- K5 1 ^7 r CO«©fe^W*r^X^Jl/^-$:®:iR 

3t»#©2aa«>fi^igfeL- efe©3tA«a3*$n*. 
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Itraviolet, UV) T'&ntf, ffi#»#ICfcL 
[0 0 4 6] *«93«ai3llfiWlwA^*»J<Oi^ 

t. h3©«**w*-f£**k*3^t 

^t-Hf 7^4 0 0i, DD£j^®4 2 8 £4Tf 3i§ 
Hj3M4 0 2 t, R»ft±IB4 2 6^ jg^*-a«;/? 
m&4 0 4£, RW8S4 0 6, Sl8B«i4 0 8 aS 
tf»2«tt««4 0 8b£* »«^*-K4 0 0*« 

^m^4 1 4^^-r^,ij-yvo>h4 io«t t 

teA/£^-X h 4 1 2&tfS3MMHM 2 0 

1 0 0 4 7 ] 0 4 CD£&ji 4 0 611 IMfeRtm** £«l 
P)c$ntl^^ Jgltt««84 0 8at8Wt-S 
y*««4 0 4 ta»«SCW^tt«$-&T©«$^*>£: 
i§^*-ay^m@4 0 4tf)-H&£&ffi2i*3&g 
#£9, ^oT, M4O60-»iU«i:<T^ 

?z>¥&&mm£fEm-?zzttf'vgz. -tor, 

3t*S^*tt* R»«4 0 6IC3BI«T#*. 

[0 0 4 8] ^5H B4tC^£#&j££OT£<0$W 
B£^bfct)(DT&6. £OTH5 0 0 (04K*3tt*g: 
TO4 0 6)H iSWt-Sy^ii (0411*5^5)1 

**-St/^«4 0 4) ±k> *a»r*je^»i«5 0 

2a, 5 0 2 bi, M^fll5 0 4 a t 5 04 

0 2 a, 5 0 2 b, RtfteJ3«$3fc¥M& 
5 04a, 5 0 4 b^lgCO^T, ftlZUffltU^. 
a®«f*3t*»IS5 0 2 a, 5 0 2 btll IMMW2 
(fcOAStittfteXtf. HKifct'XVX (Bismuth Triox 
ide, B12O3), H&<t:7>^>(Antimony Oxide. 
Sb2 03), mtt^O A (Cerium Oxide, CeOz), - 
gfli^XTitanium Dioxide. TiO*), mtV)V^ 

(Zirconium Dioxide. Z r O?) &£tt»Sfc0!IT 
£>£ 0 (MFr*3fc¥*«5 0 4 a, 5 0 4 bi: 

tt. BrWl. 5 J: 0 7ymt>)V 
y^A (Calcium Fluoride, CaF?), 77l^^'> 
OA (Magnesium Fluoride, Mg F2), rAMHr'f Xttil 
icon Oioxide. S i 02), 8fc7^S 

ftra<hLx£tf«s>n*. 

(0 0 4 9 3 S4II^lt^>. RJC^-f*- K^v^4 0 
0£, j§B;]g&4 0 2£, £ftB*itB£l4 2 6£, iif]* 
-=7^i4 0 4t. S§2«tt««4 0 8 b£. 
^*-Hf7^400«iS^ &H84 14» 
A^W7^>h4 10t, teA,*:^-* b 4 1 2<h, 
ffi3fcW!I§f*4 2 OtSMtif^XIl i3T^l 
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ggyx/WX (Surface Mounting Device) £ LXt>£ 

S6(I^T^Ji, *J£Wt3&^*»2$lfiW©*ffl 
^g&ffi (Surface Mounting Technology. SMTIil 
itUJ^^T^^o ^l^^J£O0 3CD^IC^{mLT, 
*HJBW<D*ffiSHSiSee5£3K^ r <*-H ! b, 351 Hbf 
6 2 2 ^2t®6 2 4€:WT5^^W^-K5 1 7^ 
6 0 0<h, *U>»ffi6 2 8£*rr*i89JS«6 0 2 £, 
70 £Stfi6ih«6 2 6 t, »-^7^ii6 0 4<!:, R 

wsi 6 0 6 1 , mi tmmm eosa msm 2 mmm 

6 0 8 b<h, Jfi*y^*-K^^6 0 0fc«RU * 
^6 1 4££-r£1t7^>S6 1 0(h, te/ufc^- 
Xh6 1 2<h, ^5t»lB*6 2 0tS:A«-r*'bOT?* 

[0 0 5 0] 06IC^-Tcfc-3(C, 1fyvO>h6 0 OH 
f,l«6 3 0£S52«ffi6 3 2 <fc£SLTfc0, »1 

3 oi:ii»3t^*-Ffyy6 o o#«s5*i 

*l«ffi6 3 0 i:»2«ffi6 3 21^1, ^n^'ftg 

2^®6 3 2<ommn»e 1 4it ^mfticuiiiLx:fc 

0, BP*>, 1f^O>h6 1 0±l:Sl^n/ciil^6 
14H »1*®6 3 0^6S#UT»2*ffi6 3 2 tC 

^ 2 6 3 2 <DgtH& 6 14 SrfrLX, 

[0 0 5 1 ] *%^lC^^^2^5g^)t5 7 W^- h* 
30 ?&«ffl-r-5, 09*. tf* -*:/T*>h6 1 0£itrft>oT<a 

[0 0 5 2] »l3Hfi«i^^*B3i:l^«lt, ig^:* 
-5y**«6 0 4£tt*$nfcK»iB6 0 6 0«»£ 

(0^-rn^^M^T-5C<h^"C^e« £M8fi6 0 6ri*& 
JR*y*3&>e>«J5£SftX^*«£. SHW-f =t-H^? 
40 7^6 0 0, i9]li6 0 2, S»Kjh«6 2 6. i§E* 
-^■7^m@6 1 2, H1»H*«6 0 8 a, £2«tt 
^6 0 8 b, 1t77^>h 6 1 0. h 6 

1 2, KtfftXttlBflc 6 2 OftfOftSAIL ^^SB 

[0 0 5 3] 0 6^*^R»8T«rit$ 

50 atfi«iB[««ftnicttied«. mmzwM^^tz* 
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[0 0 5 4] **lfif«©afe»3t^-f*-Ktt. 
BttfBK:J:Dfl £ BaftTlr>*fc«k ■7-fir-#>T-f > 

[0 0 5 5] ♦awoeftSfijty^^-Htt* ffi 

C<fct>T#*. 0711 *»WO**«»C*t>fcWWffl 
lc, CO»«MS7 0 OJi. ttl^M 

[0 0 5 6] i7 Kfc^T. efeSEft^-f F 7 0 2 

BttftB£«i;. efe^-ft-no2ii * 

[0 0 5 7] &2SBfl©£ffi**SGfi&3fc^'f 

^niSfflit, Bft^tf-F^u/^fcBJIU ii 
[0 0 5 8] £U:<&-£<< *RW£»B&*KW::<fc 

^E#^&ftL?*fc<OT&S^b> £flFB*<0BH. 
[0 0 5 9] 
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[0 0 6 0) afli«^*a^ft<^^fc^ 
[si] a*ft*B^*^efi56*^*f *--H©«iatt 

[0 2 ] ft*6>ttB&#>#**7 , J yttytttt** 

[0 3 3 *58W»CA^5»1*MW©^«RWK*^ 

6 fi^T^-f Ffc^BifiKEBT 
[0 4] *58Wfc*^^#^RR»B*W-r*S»J*e 
6563*^^- F£^"f B«K9JBT&*. 
20 [0 5] 04JCfctt3#&M£#JJ^$r®0T&£. 
[0 6] **W^*^«2Slffii««>affi*SiS!©fia 

[0 7] *58W»w*^*Ka*e65g3t^-f^-F«:ffl 

1 0 0, 7 0 2 afiBft^-f*- F 

102, 216, 300, 400, 600 SB3t^-f * 

30 10 4 g& 

106,330,430 

108, 210; 318, 418 "J- KB 

110, »W±#=*">BB 

320, 420. 620 Sc^BB* 

112, 208, 316, 416 «J— F7U—A 

2 0 0 *fi«*^*-H 

2 0 2 ->U=I># 

204a, 204b «e§g3t^3j— FttB 
206a, 206b v»Ja>««B 
40 212, 302, 402, 602 SQQSfi 
214a, 214b &V-f^n^>y 
304, 404, 604 S?£ttffi 
306, 406, 500, 606 
30 8 a, 3 0 8 b, 4 0 8 a, 4 0 8b, 608a, 
6 0 8b Sttttfi 

3 10, 4 10, 6 10 >F 

3 12, 412, 612 F 
3 14. 414, 614 

322. 422, 622 5656^*- Hf^^Sl 
50 S@ 
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3 2 4, 
3 2 6. 
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(10) CT2 0 0 1 - 2 1 7 46 7 

17 18 
4 2 4.6 2 4 %%#-i*-\r>*v-?V>%2 5 0 2 a, 5 0 2 b %WS\%WA% 

504a, 504b fiJUTrffifttm 
6 2 6 JRWRSihK 6 3 0, 6 3 2 -tf-;/T£>h<D»ffi 

6 2 8 ttt^ffi. 700 AiBamnffisii 
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